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1. Introduction

This study discusses the identification and prevention of
factors that contribute to accidents. Analyzing these
factors is crucial for reducing and managing accidents,
particularly in the case of multifactorial causes like traffic
accidents. The priority should be identifying the main
causes of accidents. The Covid-19 pandemic in Iran led to
the implementation of new driving laws and regulations,
potentially impacting traffic behaviors. While some areas
experienced a decrease in driving activities due to
restrictions, others saw an increase in accidents due to
drivers’ additional concerns and stress. Inattentiveness to
the front was analyzed as a collision approach during the
pandemic, along with other common accident causes. In
2020, 15,396 deaths were because of traffic accidents and
some provinces had higher fatality rates. In 2021, 16,778
deaths and 317,120 injuries were reported. This study
focused Rasht city. The study on traffic accidents in Rasht
city revealed an increase in accidents during the Covid-19
traffic restrictions compared to the previous periods.
Inattentiveness to the front was identified as a common
cause. The study aimed to assess the impact of traffic
restrictions, psychological burdens, and user behaviors on
this factor. Other contributing factors to urban accidents
were also examined.

2. Literature review

Several studies have investigated the impact of Covid-19
on road accidents. In a study focusing on New York City
in 2022 showed that while the overall number of road
accidents decreased during the stay-at-home policy, the
severity of accidents and the number of casualties among
cyclists increased significantly. Another study examined
the effects of quarantine measures in Tarragona, Spain,
and found a substantial reduction in accidents during the
quarantine period, indicating the positive impact of
reduced traffic on road safety. A paper in 2022 reviewed
the influence of Covid-19 on road traffic safety and travel
behavior, revealing that the pandemic led to fewer
accidents but more severe ones. Other studies in 2003 and

2005 focused on modeling road accidents in urban areas
and identified various factors related to traffic flow, road
conditions, driver characteristics, and vehicle types that
influence accident occurrence. Another study in 2022
found a significant decrease in fatalities and severe injuries
during the Covid-19 pandemic in Bangladesh, suggesting
the effectiveness of quarantine measures in reducing road
accidents.

3. Method

For conducting this research, accident data recorded by the
Traffic Police was utilized. The data encompassed the
period from the beginning of Covid-19 related traffic
restrictions in both urban and suburban areas, starting from
March 2020, until the end of the restrictions in October
2021. The collected accident data included dada on the
accident location, street name, and timestamp (year,
month, day, and hour). It also consisted of the elements
involved in the accidents, such as humans, vehicles,
animals, roadside objects, and so on. Environmental
conditions, including weather, lighting, and road surface
conditions, were documented as well. The causes of
accidents were analyzed, covering factors such as the
user's route, the type of accident, and the specific errors
involved. In this study, a logistic regression model was
used to model urban accidents in Rasht using SPSS
software. The dependent variable was the severity of
accidents, categorized into damage, injury, and fatality.
Fatal accidents were combined with injury accidents. The
independent variables included various parameters that
affect accidents. To use logistic regression, the data were
transformed into binary variables, with 1 indicating
involvement in the accident and O indicating non-
involvement. The majority of accidents (84%) were in the
damage category, while 16% resulted in injury or fatality.
The modeling aimed to analyze the relationship between
the independent variables and the likelihood of different
accident severities.
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4. Modeling and analysis of results

Logistic regression modeling techniques, specifically
backward, forward, and stepwise methods, were used to
model accidents caused by inattention to the front. These
techniques automate the selection of predictor variables
for logistic regression models. The backward method starts
with all predictor variables and eliminates the least
important ones, while the forward method starts with one
predictor variable and adds variables one by one. The
stepwise method combines both approaches. After
analyzing the results, it was found that the backward
method yielded the highest predictive results and accuracy.
After 18 steps of variable elimination, the final model was
obtained. Variables with a significance level below 0.05
were considered highly reliable in predicting the output
variables of the 18th step and the final model. Figure 1
shows the accident frequency and Table 1 shows the
coefficients of the forward method model.
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Figure 1. Accident frequency

Table 1. Coefficients of the forward method model

Sig. df P-Value Final Step
0.158 1 -2.353 Step Ste
0.000 70 21.742 Block 18'0
0.000 70 21.742 Model

Table 2 shows the variables included in the model, the
results of the Wald test and the final logistic model. Certain
variables, including day of the week (Thursday), age and
gender of the driver (males over 60), time of day (9 pm to
6 am), collision type (front-to-front), and involvement of a
Pride car, increase the likelihood of fatal or injury
accidents. Conversely, variables such as time period
between 6 am and 9 pm, dry road conditions, and daylight
decrease the likelihood of fatal or injury accidents
compared to property damage accidents. These findings
offer insights for targeted interventions and prevention
strategies. Wednesdays were identified as a significant
factor contributing to the increased accidents in Rasht city
during the Covid-19 period. The city's geographical
features and its proximity to villages and other cities result
in high traffic flow on Wednesdays, unaffected by the
restrictions of the Covid-19. Accident rates decrease
between 6 am and 9 pm but increase between 9 pm and 6
am due to nighttime travel restrictions. Factors such as
inattentiveness, excessive speed, and the negative impact

of the Pride car model contribute to accidents during the
Covid-19 pandemic. Pedestrians, especially the elderly,
remain vulnerable, and the pandemic has not reduced their
risk. Male drivers above 60 years old, driving Iranian-
made vehicles, and engaging in front-to-front collisions
have a significant impact on accident severity.
Environmental factors like dry road surfaces and daylight
visibility also play a role in reducing accidents.

Table 2. The variables of the logistic model of accident
severity in Rasht city during the Covid-19 period

. independent
Exp(p) Si9) | (waig) | P variable
0217 0.109 2570 | 1529 | Wednesday
61021
0.035 0.012 6.364 | -3.345 ook
21t06
0.087 0.002 9205 | 2.446 Selock
Drivers
15.66 0.017 5656 | 2751 | Above 60
yrs.
Road
3.061 0.082 3020 | 1119 | o
0.127 0.008 6.946 | 2.063 Guilty
Drivers
Front-to-
9.057 0.004 8.176 | 2.204 front
collision
0.013 0.002 9.323 | -4.343 | Daylight
3.532 0.029 4743 | 1.162 | Pride Car
840.32 0.021 5338 | 6734 | 'mmobile
thing
5. Conclusion

The study examined accident severity in Rasht city and
found that factors like lack of attention, especially due to
online communication while driving, contribute to
accidents. Wednesday was identified as a day with
increased accident frequency. Older male drivers and
front-to-front collisions involving Pride vehicles were
associated with a higher likelihood of fatal or injury
accidents. On the other hand, daytime hours, dry road
conditions, and good visibility were linked to a decreased
probability of fatal or injury accidents.

6. Suggestions
The key measures to reduce accidents include:
e Compliance with traffic laws and regulations;
e Increasing public awareness of driving safety;
e Modifying driver behavior to prioritize safe
driving practices;
e Improving driving infrastructure and road
conditions;
e Utilizing advanced technology for enhanced
safety measures;
e Enforcing traffic restrictions.
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Modeling and Analyzing the Accidents Severity due to the Lack of Attention to the Front
in COVID-19 Restrictions using Logistic Regression
Maziar Abolfazlzadeh Seyed Ebrahim Abdolmanafi Hassan Khaksar

Abstract Traffic accidents are considered as one of the main causes of the worldwide death. Statistics indicate that
the failure in keeping an eye on the road is the most common cause of accidents. Since the outbreak of COVID-19,
policies executed extensively regarding travel restriction around the world have played a significant role in changing
urban travel patterns. Relatedly, the global COVID-19 pandemic can be counted as one of the most influential factors
in traffic behavior during recent years. As a result, since new driving regulations were established for urban and
suburban traffic, therefore, traffic behaviors were affected by the aforesaid laws. In this regard, it is worth adding that
travel prohibitions have led users to rely excessively on social applications to establish the missing communication. In
this respect, alongside other influential factors in the severity of accidents, analyzing the failure in keeping an eye on
the road through using accident severity models based on the effective parameter is possible. In this article, urban
accidents that are related to the failure in keeping an eye on the road during the COVID-19 pandemic are analyzed by
using logistic regression. Respectively, the data of this article covers the number of accidents from 2018 to 2022 in
three intervals: 20 months before the spread of COVID-19, 20 months during the COVID-19 pandemic, and after
eradication of urban traffic restrictions in Rasht city. The final model shows that the independent variables of
Wednesday, male drivers over 60, bumper-to-bumper collision, and a specific car named Pride increase the probability
of accident with fatal or light injuries compared to a property damage accident. Variables with negative coefficients
(hours from 6 to 21, dry road surface conditions, clear weather, and daylight conditions) reduce the probability of
accidents with fatal or light injuries compared to a property damage accident.

Keywords Accidents Severity, Covid-19, Logistic Regression, Failure in Keeping an Eye on the Road.
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